Assessment of quality of life and physical and mental health in children and
adolescents with coeliac disease compared to their healthy peers Процена квалитета живота и менталног здравља у деце и адолесцената са целијакијом и њихових здравих вршњака SUMMARY Introduction/Objective Strict gluten-free diet for life is the only treatment for patients with coeliac disease. Limited selection of food options can cause problems in acceptance by their peers and affect their quality of life. The aims of this paper was to examine the subjective experience of the quality of life in children and adolescents with coeliac disease and obtain a comprehensive picture of physical and mental impairments and social functioning compared to their healthy peers.
Methods The investigation was conducted as a crosssectional study. It included 116 respondents aged 5-18 years with coeliac disease and 116 healthy children of similar age and gender. A Serbian version of Paediatric Quality of Life Inventory (PedsQL) was used as an instrument for measuring of quality of life in children. Descriptive statistics were calculated to analyse all results, while T-test was used to compare them.
Results The mean value of total PedsQL score was lower in the coeliac disease patients (75.89±20.35) than in the controls (86.35±11.13). Additionally, the experimental group reported lower all PedsQL Scale scores than the control group in the domains of psychosocial, school, social and emotional functioning. However, there was no statistically significant difference on the physical health scale. These results were the same in all age groups among both males and females. 
Conclusions

INTRODUCTION
Coeliac disease is a chronic inflammatory disease of multifactorial aetiology which results from a polygenic predisposition and gluten exposure [1] . The only scientifically proven beneficial treatment is strict lifelong adherence to a gluten-free diet [2] . Limited selection of food options, illness-based social inequality if compared to others, illness-induced stress and the disease treatment can all affect the quality of life. Children, especially if they are ill, can show very intense emotional reactions. This can affect their social functioning because of their feelings of shame; children can avoid contacts and having meals with others and, on the other hand, their peers sometimes may have a problem in social acceptance of celiac patients [3, 4] .
Health-related quality of life is a subjective feeling of the impact of health on various aspects of life and is focused on children's everyday functioning. However, one of the biggest problems in assessing the quality of life in children is the specificity of their age and whether "their opinion should be taken into account" [5] . Measurement of health and quality of life in children is very complex and associated with various methodological problems. Worldwide previous research indicates that the quality of life of a sick child is significantly influenced by social, psychological and emotional aspects, apart from the physical ones [6] . Developmental psychologists believe that children aged [5] [6] [7] years are able to answer specific questions about their pain, mood and feelings, likes and dislikes, fears induced by certain phenomena, anxiety and delight, while at the age of 9 or 10 years, they can perform self-assessment and analyse their behaviour [7, 8] .
The aim of this paper was to investigate the difference between the subjective experience of the health-related quality of life in children and adolescents with coeliac disease and their healthy peers and to obtain a comprehensive picture of their physical and mental impairments and social functioning in comparison to their healthy peers.
METHODS
The investigation was conducted as a cohort, observational and cross-sectional study. The study included 116 subjects aged 5 to 18 years who had been diagnosed with coeliac disease and who complied with a gluten-free diet for at least a year. The control group consisted of 116 healthy respondents who meet the basic age and gender matching criteria with the examined group. The survey of children with coeliac disease was conducted within regular gastroenterological follow-ups.
The selection of respondents for the control group was made using random sampling from the basic set of pre-school, primary and secondary school children from Belgrade. Children with coeliac disease and comorbidity (Hashimoto thyroiditis, Diabetes mellitus, etc.) were excluded from the study.
Paediatric Quality of Life Questionnaire (PedsQL) was the instrument employed for assessing the quality of life (QOL). There were different versions for three age groups The mean values of results were converted to scale values from 0 to 100, where the higher score indicated better QOL. If more than 50% of the answers were missing, the result was not taken into account. PedsQL was culturally adapted and validated in the Serbian language [9, 10] .
The questionnaires with brief instructions were given to children and adolescents to fill in, offering the assistance in completing if needed. Parents took an active part in the group of respondents aged 5-7 years. The examination was carried out in the presence of the study authors, nurses and -in the control group -psychologists or pedagogues.
Descriptive statistics were calculated for all questionnaire scores. Independent samples T-test was used to compare PedsQL scores for various groups. The P value <0.05 was considered statistically significant. The amount of missing data was 2.6%.
The study was reviewed and approved by the Ethics Committee of the Institute of Mother and Child Health "Dr Vukan Čupić" in Belgrade and the University Children's Hospital in Belgrade.
According to the ethical requirements, all respondents were informed in writing about the study goals and use of the data obtained exclusively for scientific purposes, providing the guarantee of anonymity of all the received data and identity of the respondents.
RESULTS
The basic demographic data of the examined groups has been shown in Table 1 .
The mean value of PedsQL total score was lower in the coeliac disease group than in the control group. Additionally, the coeliac disease group reported lower all PedsQL Scale scores than the control group. However, there was no statistically significant difference on the Physical health scale ( Table 2) .
Females scored PedsQL higher than males in both groups, with the exception noted in the Emotional functioning scale. Both, males and females from the control group tended to rate the PedsQL scores higher than the coeliac disease group. Among males, differences were statistically significant on four of six scores with no difference on the Emotional functioning and the Physical health scales. Among females, differences were significant on five of six scores with no difference on the Physical health scale (Table 3 ). The coeliac disease group reported lower all PedsQL Scale scores than the control group across all ages, five of six scales were different. However, there was no difference on the Physical health scale in each age subgroup. Also, the biggest difference in each domain of quality of life was observed among the youngest age groups (Table 4 ).
DISCUSSION
Our study included more female participants, which is in line with the results of other surveys.
Namely, the authors have noticed that female population is more likely to suffer from coeliac disease (1.3-2:1) [1, 11] . In our cohort, nearly 45% of children with coeliac disease belong to the older age group. This is understandable considering the easier cooperation with them, a longer period of treatment in most of them and a better understanding of the disease.
To our knowledge, this is the first study in Serbia to show the differences between the subjective experiences of quality of life dealing with the health of children with coeliac disease in comparison to their healthy peers. While considering individual QOL domains, the lower value can be noticed on five of six PedsQL scores, with the exception of physical functioning. This should be taken with a grain of salt, because, in most cases, the endangering of physical health is usually experienced only through some disabilities. On the other hand, the results of some studies indicate that the timely diagnosis of the disease and gluten-free diet as coeliac treatment do not really affect physical health [11] [12] [13] [14] [15] .
Dietary restrictions in a gluten-free diet limit various daily social activities including travel and entertainment. They often have to explain why they should not consume gluten-containing food, which often attracts their peer's attention. Teenagers are expected to have more difficulties in adhering to diet due to their rebellious behaviour and the pressure and influence of the society, especially when they have meals at school, visit their friends, go to parties and excursions, etc. There are also difficulties in purchasing gluten-free products; they are often not sufficiently secure and easily accessible, and their price is still a burning issue. All this can be frustrating and bothering for children and can lead to dietary neglect and worsen the disease [14] [15] [16] [17] [18] .
The emotional functioning of children with coeliac disease is significantly lower in comparison to healthy children. Sick children can show very intense emotional reactions. Similarly, some studies showed that childrens with coeliac disease had more negative emotions (anger, sorrow, aggression, jealousy) than their healthy peers [17] [18] [19] .
Adaptation to school, completing school obligations and belonging to various groups are significant indicators of normal development and functioning of children with chronic illness.
Because of their strict adherence to dietary regimens and regular medical follow-ups children do not attend school normally, they need to miss classes, they fail to attend out-of-class activities and lose interaction with their peers. The results of some studies showed that the affected children also express concern about their absence from school, separation from peers, feeling of dissimilarity and they express the increased need for care and assistance from others [17, 19] . Also, there was often the lack of understanding the nature of their illness reflected by some teachers and peers [20] .
Observing the sample in our study by gender, we found that girls had higher results than boys, with the exception of emotional functioning. The observation of girls only suggests the conclusion that there were differences between groups in every scale, except in the physical health scale, and the observation of boys showed no differences only in emotional functioning and physical health. The results of other researchers are contradictory, some indicated that there is no difference between boys and girls [21, 22] , but there are also studies presenting lower quality of life in girls with coeliac disease [23, 24] .
Observing coeliac respondents in our study by age, we conclude that they reported a lower level of quality of life in all scores and in all age groups if compared to the control group. The most pronounced deviations were in the youngest age groups. This must be taken with caution, given that in this age parents mostly assisted in giving answers and they do not often have a realistic view when it comes to their children. Surprisingly enough, the greatest difference would be expected to appear between adolescents, considering their peer's pressure and busy lifestyle, which contributes to a greater reliance on packaged foods that often contain gluten [4, 12, 14, 18, 25] .
The assessment of the health-related quality of life (HRQoL) is increasingly recognized as a very important measure of the overall outcome of treatment. Self-reporting on the quality of life allows the examination of factors that affect the illness and treatment from the child's aspect. Dietary changes and the implementation of a gluten-free diet can be difficult, costly and socially unaccepted due to social constraints, and this creates difficulties in managing the dietary regimen and therefore can exert a negative impact [26] [27] [28] [29] . After establishing a definite diagnosis of the disease and the start of a gluten-free diet rapid recovery takes place, and the quality of their life becomes similar to their healthy peers [12, 30] .
CONCLUSION
Compared to healthy children, the quality of life in children with coeliac disease in all age categories is disturbed in every domain where the quality of life can be measured and observed, except physical functioning. Girls with coeliac disease have a better quality of life than boys.
For a healthy life with coeliac disease and for successful adaptation and re-socialisation of the patients, it is necessary to improve the knowledge about the disease through additional education, to provide the patients with greater choice of gluten-free products, to encourage both patients and their peers to accept the necessary changes and, of course, to provide psychological support.
